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1. Local flattening of a connexion. Let M be a C00 manifold on which is defined a complete affine connexion ca, i.e., a connexion on the bundle of bases £(il7) (see [l] ). Take a point m in M and let </> be a coordinate map with coordinate functions Xi, ■ ■ ■ , xn on a neighborhood U of m. We take U so that the exponential map (for a>) at m is a diffeo with respect to U and U is convex (see [4] ). Let T denote the set of functions V)t belonging to oj and <b; we assume <p is chosen so that all Tjt(w)=0.
Further we suppose all x,(m)=0 and p in U implies ¿JÎ x,ip)2<R2.
Let d denote the distance function in U induced by this coordinate system. Use the notation git, ip, X), r) to denote a geodesic of the cor connexion defined on some interval about t = 0, with 0->£ and tangent vector X at Z = 0. We know g(¿, (£, X), 0) is defined for all t by completeness of w, but the image points may not all remain in U.
For each ip, X) in W we know git, ip, X), 0) is defined and stays in U for tin [ -1, 1 ] . A slight variation of a theorem from the theory of differential equations (see [2, 
16 16 8
We remark if we take ¿o = c<v for any 0<s'<s the conclusion of Theorem 1 still holds.
Attaching two spaces. Let M and M' be two C°° manifolds, with
the same dimension «, each carrying complete connexions. We wish to define a process which can roughly be described as follows. We remove two particular neighborhoods V and V from M and M'
respectively. Let P = (M-V)KJN\J(M'-V) where TV is a "neck"
attached to M -V along the boundary of V and similarly attached to M' -V. We then define a complete connexion on P which coincides with the original connexions in 717-V and 717'-V. Using the function exp( -(1/x)2) we may construct a regular univalent C°° function cb: E^E2 such that for ffcl, tb(t) = (t, 0); for ¿a -1, <b(t) = i~t, 1); moreover, letting <j>it) = (x(i), y(t)) we assume for -Kt<l that y(i) is strictly decreasing with 0<y(¿)<l; for 0<t<l, xit) is strictly decreasing with 1/2<x(/) <1, x(0) = 1/2; and x(-t)=x(t) for -Kt<0. We refer to the above process by saying we have attached 717 and M' through the neighborhoods U and U' respectively.
3. The example. Let G be the Lie group SL(2, C) = [2X2 matrices T over C: det T= 1J. Let w be the complete connexion on G defined by left translation. We provide two points pi and £2 in G, with neighborhoods 77i and U2 respectively, such that any geodesic leaving Z7i must break at least once in order to intersect U2. Then going to the simply connected covering and "inverting" through these neighborhoods we obtain the example.
We recall that the exponential map from the Lie algebra of G into G does not map onto G, for any element in the image has a square root and any element in this group having a square root has tracê -2, however there exist elements with trace < -2. Let p be in G with trace p<-2, let e be the identity. Since trace is continuous we may let U be a neighborhood of p such that trace iU) < -2. We further take U= Vip where Vi is a neighborhood of e. Let F be a neighborhood of e with FFC Vi and V= V~l. We claim no unbroken geodesic emanating from a point in V intersects Vp. For if g was such a geodesic, say g(0)=w in V, gia)=p' in Vp, then m~1gi0) = e, m~1gia) =m~xp' = m~lm'p is in U. But mrlg is a geodesic and no unbroken geodesic passing through e can intersect U because of the trace condition. Let Ui= V, U2=Vp.
For each integer n -l, let Mn = G. By §2 we may attach each Mk to 7l7*+i, for k -1, through the neighborhoods U2 and Z7i respectively, obtaining a manifold TV with complete connexion which agrees with co on each Mk -(t7iWU2), k>l. Hence for any integer « we need only let po = e in 717"i -U2CN and let pn be any point in Mn -(UiUU2), then any broken geodesic from p0 to pn must break at least n times. Finally, let M be the simply connected covering of N, let ir: M-»TV be the covering map, and define a connexion a>* on M by <o*=7r*«. For each i^O, let w¿ be a point in Af with ir(mi)=pi.
Then any broken geodesic from mo to w" must contain at least « breaks since 7T carries a geodesic in M into a geodesic in G.
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